Relative toxicity of aqueous leaf extracts of
INTRODUCTION
Plants are virtually an inexhaustible source of structurally diverse biologically active substances (Istvan, 2000) . Some plants contain compounds of various classes that have insecticidal, piscicidal and molluscicidal properties. Unlike synthetic chemical pesticides, which leave harmful residues in the aquatic environment (Cagauan and Arce, 1992; Cagauan, 1995) , botanical biocides are believed to be more environmentally friendly because they are easily biodegradable, cheap and leave no residues in the environment. Piscicidal plants have been widely used by traditional societies all over the world as a means of catching fish in small bodies of water (Kawazu 1972; van Andel, 2000) . Various types of piscicidal substances have been isolated from these plants. Phytochemical analysis of poisonous plants show they to contain diverse toxic substances such as rotenones, saponins, flavonoids alkaloids, glycosides, tannins, oxalic acids, solanine and selenium (Jenness, 1967; Schultes, 1972) . In recent years, the use of botanicals as effective alternatives to synthetic pesticides and fertilizers has gained more importance (Dahiya et al., 2000) , because they are highly toxic to the target pests (Singh et al., 1998; Singh and Singh, 2000) . They are readily available, easily biodegradable, less expensive and comparatively safer toward the environment and human beings (Marston and Hostettmann 1985) . Piscicidal plants like Blighia sapida, Kigelia africana, Tetrapleura tetraptera, Raphia vinifera, Parkia biglobosa and Tephrosia vogelii spp. are commonly used by fisherfolks to catch fishes because they are highly potent against fishes (Fafioye, et al., 2004) . Ekanem et al. (2003) also reported that Asystasia vogeliana (Acanthaceae) is also highly toxic to the embyos of zebra fish, Danio rerio, while Agbon, et al. (2002) and Omoniyi, et al. (2002) reported the toxicity of Nicotiana tobaccum to Oreochromis niloticus and Clarias gariepinus fingerlings, respectively. Water extracts of the floral and bark of Bligha sapida and Kigelia africana have been reported to be toxic to Clarias gariepinus causing increased opercular and tail beats and mortality (Onusiriuka and Ufodike 1994; . Generally, the stressful behaviours of exposed fishes tend to show feelings of respiratory impairment due to direct damage to the gill epithelia, besides accumulation of mucus which may further aggrevate the problems.
L. alopecuriodes is a tropical shrub belonging to the family Acanthaceae and distributed in some coastal countries of West Africa. Available reports indicate the leaves contain alkaloids, saponins, tannins, glycosides and flaviniods (Obomanu et al., 2005) which impart to the extracts their larvicidal (Obomanu, et al., 2006) and piscicidal properties (Obomanu et al., 2007) . The African catfish, C. gariepinus and H. bidorsalis are ecologically important and commercially valued fishes for the Nigerian fishery and aquaculture industry (Ita, 1980) . The mudfishes are widely cultured in ponds and young ones occur in natural fresh waters swamps where they are fished in large number at the onset of the dry season using plant poisons. Although the piscicidal potentials of L. alopecuriodes are generally known among local fishermen, there are no reports on the toxicity of L. alopecuroides to African catfishes. This study was conducted to determine the behavioural responses such as opercular beat freguency (OBF), tail beat freguency, (TBF) and median lethal time (MLT) extracts and the lethal concentrations (LCs) of aqueous leaf extracts of L. alopecuroides on the species under laboratory conditions.
MATERIALS AND METHODS
C. gariepinus (mean total length, 7.34± 1.78cmSD; mean body weight, 2.33±1.98gSD;) and H. bidorsalis (mean total length, 6.32± 0.93cm; mean body weight,1.99± 0.38gSD;) were obtained from Idomor Farm Ltd., Olomoro in Delta State, Nigeria and acclimated to laboratory conditions using glass three aquaria (45x40x40cm 3 ) in 20l borehole water. The water was renewed daily and the fish was fed twice daily with commercial feed containing 45% crude protein at 1% body weight. Feeding was discontinued 24hrs before the commencement of and during experiment to minimize the contamination of test aquaria. L. alopecuroides leaves were obtained from the wild, sun dried, pulverized with a sterile manual grinding machine and then sieved with 100-micron sieve to obtain a fine powder. The range and definitive tests were conducted using standard procedure EIFAC (1983) . The following concentrations, 0.00, 0.50, 1.00, 1.50, 2.00 and 2.25mg/l were prepared in triplicates from a stock solution and introduced into the glass aquaria for each of the species. Ten fish of each species was randomly placed in each of the aquaria holding 20l of the test solution. Test media was renewed daily for the experimental period (96hrs). Water quality variables (dissolved oxygen, total alkalinity, total hardness) were determined using methods in APHA, (1985) ; pH insitu by meters and temperature was measured by mercury-in-glass thermometer .
Opercular (OBF), tail beat frequency/min. (TBF) and cumulative mortality were monitored at 12, 24, 48, 72 and 96hrs. A fish was considered dead when it failed to respond to mechanical stimulation with a glass rod. Dead fishes were removed from the tanks to avoid pollution of the test media. Data obtained from the experiments were subjected to ANOVA (Wahua, 1999) . Differences among means were separated by Duncan Multiple Range Test at p < 0.05. An analysis of the lethal concentration (LCs) and median lethal time (MLTs) with associated confidence interval C.I.) were calculated with Probit Analysis probit model according to Finney (1971) . Safe concentrations at the various time intervals were obtained by multiplying the lethal concentration (LC 50 ) by a factor of 0.1 (EIFAC, 1983) .
RESULTS
The water quality variables in the exposure concentrations did not differ between the control and the treated group and within the treated group (Table  1) . The pattern of behavioral responses and mortality was similar in both clariids at the various concentrations. C. gariepinus and H. bidorsalis fingerlings treated with L. alopecuroides showed initial distress swimming movements, rapid opercular and tail movements, loss of balance, incessant gulping of air, mucus secretion especially on the gills, unusual lethargy and fish settling at the bottom motionless with slow opercular movement before death. Mortality in both species increased with both the concentration of the toxicant and exposure duration with C. gariepinus being more responsive, p<0.05 (Tables 2 and 3 ). The mean OBF (p<0.01) and TBF (p>0.05) of H. bidorsalis were also higher than those of C. gariepinus. No significant differences in mean values of OBF and TBF were recorded at 1.50 -2.25mg/l concentration for C. gariepinus and OBF for H. bidorsalis (Tables 2 and  3) . 
DISCUSSION
Since the water quality variables were within acceptable ranges for toxicity test (APHA, 1985) they may not have acted synergistically with the toxicant to affect the behaviour as well as mortalities recorded in the fish species. Similar observations were made by Onusiriuka and Ufodike (1994) in acute test solutions of Akee apple, Blighia sapida and sausage plant, Kigelia africana extracts to which C. gariepinus was exposed. Studies have shown that when the water quality is affected by toxicants, physiological changes will be reflected in the values of one or more of the haemotological parameter and swimming activity of fish (Heath, 1991; Adeyemo, 2005) . C. gariepinus and H. bidorsalis fingerlings s at the various concentrations of the extracts were stressed progressively with time before death. The stressful behaviour of these clariid fingerlings which tend to show the toxic effect of L. alopecuroides have been reported in C. gariepinus exposed to aqueous extracts of Blighia sapida and Kigelia africana (Onusiriuka and Ufodika, 1994) , aqueous and ethanolic extract of Parkia biglobosa and Raphia vinifera (Fafioye et al., 2004) . The stressful behaviour exhibited by the fish may be as a result of respiratory impairment due to the effect of the compnonent of the extracts such as saponins and alkaloids on the gills and general metabolism of the exposed fishes. C. gariepinus became inactive at higher concentrations (1.5-2.25mg/l) of the toxicants similar to the reports of Omitoyin et al. (1999) in Sarotherodon galilaeus treated with aqueous of Tetrapleura tetraptera and C. gariepinus with Parkia biglossa and Raphia vinifera (Fafioye et al., 2004) . Plant toxins even at low concentrations even are known to elicit mucus production on the body and gills of fish (Annune et al., 1994; Ayuba and Ofojekwu, 2002) . Increased mucus secretion in fish exposed to toxicants a defense response by which fish attempts to the reduce entrance of the toxicant through the skin and gill surfaces (Agbede et al., 2000) . The mucus forms a thin film on the delicate and sensitive gill tissue thus minimizing exchange of gases, particularly intake of oxygen (Sambasiva Rao, 1999) . Before death, the exposed fish were motionless possibly due to the loss of muscular contraction as a result of the interference of the poison with the normal functioning of the nervous system and consequently the coordination of muscular activities (Gbem et al., 1990) . Heath (1991) observed that when death occurs in fish under toxicant action, it is usually due to the failure in the gill function which may be the case with the exposed fishes. The pattern of OBF in the species at the various concentrations which was raised, peaked and then declined with exposure duration (Aguigwo, 1998; Oti, 2003) may reflect the trend in available energy. The pattern of tail beat frequency (TBF) observed in this study has been reported in clariids exposed to various a herbicide (Koffi, 2005) . However, it differed from the reports of Bobmanuel et al. (2006) and Onusiriuka and Ufodike (1994) possibly due to the modes of action of the toxicants. The abnormal behavioural responses in fish exposed to L. alopecuroides were similar to that earlier reported by a number of authors (Onusiriuka and Ufodike, 1998; Oti, 2002; Koffi, 2005) . These behaviours were in a bid to avoid/escape from the toxicants. Fatigue due to exhaustion may account for the deaths recorded in exposed fish. The mortality rate was concentration-dependent suggesting that the degree of exhaustion due to depleted energy sources may have been raised by increasing concentration of the extract (Warren, 1977) . The values of OBF and TBF in the H. bidorsalis were higher than that of the C. gariepinus, whereas the reverse was the case with the 96hrLC 50 and safe concentration indicating that H. bidorsalis was more susceptible to the extract than the C gariepinus.
However, it took a longer time (about two hrours) longer for 50% of H.bidorsalis to die compared with C gariepinus. The MLT 50 values for the species give an insight into the pattern of death of the fishes with exposure duration under acute levels of the toxicant. Although H. bidorsalis was more susceptible to the piscicide, the rate of mortality was slower than that for C. gariepinus, hence the higher MLT 50 value. Based on the 96hrLC 50 the extract appeared to be more toxic to the fish species in comparism with extracts of Akee apple, Blighia sapida and sausage plant, Kigelia africana (Onusiriuka and Ufodike, 1994; 1998) , textile effluents (Nwanna et al. 2000) , cassava effluents (Oti, 2002) , insecticide, dimethoate (Auta et al. 2004) . The toxicity of the extracts had been demonstrated by Obomanu et al. (2006) in mosquito larvae, mudskipper (Obomanu et al., 2006) , tadpoles (Suleiman, 2006) and Gabriel, et al. (2009) . Tadpoles and adult amphibians are major competitors and predators in fishponds (Nguenga et al., 2000) ; hence it can be used for their control in fish ponds. This study shows that L. alopecuriodes exerts piscicidal property and can be applied in ponds to eradicate predators, competitors and unwanted fish populations. The use of the extracts to clear ponds may be more preferable to other chemicals since they are biological in origin with the great tendency of degrading faster without bioaccumulation in the flesh of cultured fish. However, indiscrimate use of the toxicant to catch fish should be discouraged.
